Two new ballonigrin type lactone diterpenoids, named ballonigrin lactone A and B, have been isolated from the roots of Ballota limbata. Structure elucidation of the isolated compounds was based on spectroscopic {IR, 1 H-and 13 C-NMR, and 2D-NMR (HMQC, HMBC, COSY and NOESY} and EI-MS data.
The genus Ballota (Lamiaceae) comprises ca. 33 species, mainly occurring in the Mediterranean region [1] . The diterpenoids isolated from these species are used as cosmetic agents [2] . The compounds are useful for skin, hair, nail, and are particularly useful to enhance the skin protective functions. Previously we have isolated diterpenoids from B. limbata, some of which have shown enzyme inhibition activities [2, 3] . As part of our ongoing chemical studies on B. limbata, two new compounds provisionally named as ballonigrin lactone A and B (1 and 2) have been isolated from the roots. Herein, we report the isolation and structure elucidation of these compounds.
Compound 1 was isolated as a gummy solid from the EtOAc soluble fraction of B. limbata. Its molecular formula, C 21 H 26 O 6 , was established by HR-EI-MS, which showed the [M] + peak at m/z 374.1727. The peaks at m/z 141, 140, and 127 suggested the presence of a methoxy substituted lactone ring with an alkyl chain [4] , while the ion peaks at m/z 219, 202, and 174 showed the presence of a diterpenoid skeleton [5] . Other important peaks at m/z 356 [M-H 2 O], 346 [M-CO], and 330 [M-CO 2 ], typical for a diterpenoid skeleton, were also observed. The IR spectrum of compound 1 showed absorption bands at 1760 cm -1 (br) for five membered γ-lactones and 1675 cm -1 , characteristic for α,βunsaturated ketones. The UV spectrum showed an absorption band at 230 nm. The 1 H NMR spectrum of 1 showed a signal at δ 3.57, indicating the presence of a methoxy group in the molecule. The point of attachment of the methoxy group at C-15 was confirmed by HMBC interactions, as well as by comparison with literature data [6] . In the 1 H NMR spectrum, three downfield methine signals were observed at δ 4.86 (d, J = 4 Hz, H-6), 5.73 (d, J = 1.8 Hz, H-15), and 6.72 (d, J = 1.8 Hz, H-14). The 1 H NMR spectrum also exhibited signals for two tertiary methyl groups at δ 1.40 (s) and 1.12 (s), while the signal of an olefinic methyl group appeared at δ 1.88 (s). The 13 C NMR spectrum corroborated the presence of three CH 3 , five CH 2 , four CH, seven quaternary carbon signals, and one OCH 3 signal. The chemical shift of an upfield OCH 3 was observed at δ 56.2 and a downfield C-15 signal at δ 100.9. In the 13 Cspectrum (Table 1) [4] . NOE ( Figure 1B) established correlation between H-19, H-5 and H-6, and were disposed cis to each other, while H-20 did not show connectivity with any of the above groups confirming the trans stereochemistry at the ring junction. The position of the OCH 3 group was confirmed by the HMBC spectrum, in which the OCH 3 group showed correlation with C-15.
Compound 2 was also isolated as a gummy solid from the EtOAc soluble fraction of B. limbata. It was found to have the molecular formula C 20 H 24 O 5 , derived from accurate mass measurement of the molecular ion peak at m/z 344.1620 in the HR-EI-MS. The 1 H-and 13 C-NMR spectra of compound 2 showed similarity to those of 1, the only difference being the lack of a OCH 3 group at C-15. The IR spectrum of compound 2 indicated the presence of five membered γ-lactones (1770 cm -1 , br), and an α,β-unsaturated ketone (1677 cm -1 ). The UV spectrum showed an absorption maximum at 218 nm. In the 1 H NMR spectrum, a downfield CH 2 proton (H-15) signal appeared at δ 5.70 as a broad singlet, while two downfield CH proton signals appeared at δ 4.90 (d, J = 3.7 Hz), and 6.80 (br s) for H-6 and H-14, respectively. The 1 H NMR spectrum also showed three singlets at δ 1.90, 1.35, and 1.10 for CH 3 -17, CH 3 -18, and CH 3 -20, respectively. The chemical shift of C-15 appeared at δ 74.4 indicating the lack of a methoxy group. The olefinic methine signal appeared at δ 145.9 (C-14), while the methine at C-6 resonated at δ 80.1. The signals for the carbonyl carbon of a conjugated ketone and two lactones were observed at δ 197.1, 178.5, and 172.1, respectively, while the signals for three methyls appeared at δ 17.6, 27.1, and 23.1. The HMBC spectrum showed coupling of H-15 with C-14 and C-16. The stereochemistry of compound 2 was confirmed on the basis of NOE interactions.
